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Abstract 

In this contribution, we analyze and discuss the recently published Active Faults Greece 

(AFG) database highlighting how poorly constrained and inaccurate practices could im-

pact the overall results. The analysis of the 3814 fault traces and the 892 individual faults 

proposed in the AFG emphasizes several critical aspects (such as lacking major geomor-

phological evidence, fault length exaggeration, improper reporting of blind faults, map-

ping of fault traces without precision, tracing and characterization of faults without field 

control, proposal of fault traces differing from well-mapped historical earthquake rup-

tures, omission and misjudgment of the literature, etc.). All these issues effectively inval-

idate the AFG, discredit the results presented to the public, and introduce a strong bias in 

any possible estimate of seismic hazard. Furthermore, we outline the criticalities caused 

by misleading, uncertain, or disputed data transmitted to administrators, professionals, 

and the public in general, who do not have the capacity or sufficient knowledge and ex-

pertise for carefully verifying the applicability of the product for seismic hazard assess-

ment analyses. For secure fault data definition, the remote sensing/geomorphological ap-

proach at the base of the AFG could certainly be useful, but definitely not sufficient. In-

deed, for the compilation of internationally recognized databases of seismogenic sources 

and active fault traces, the systematic and critical analysis of historical and/or instrumen-

tal seismicity, palaeoseismological, morphotectonic, geodetic, remote sensing, shallow ge-

ophysical techniques, and structural investigations would be required. 

Keywords: earthquake geology; seismogenic sources; faults databases; fault geometric  

parameters; seismic hazard 

 

1. Introduction 

The present note is mainly, but not exclusively, devoted to publicly discuss a recently 

published paper ([1]) and its associated database of Active Faults of Greece (AFG) also in 

comparison with other two repositories of seismocgenic sources ([2]) and active fault 

traces ([3]) well established in the literature for the broader Aegean Region. Indeed, 

Greece and its neighboring areas, including the Aegean Sea, were recognized long ago as 

a region of ongoing strong crustal deformation associated with significant seismic activity 

(e.g., [4–37]; among many others). On many occasions, moderate to strong earthquakes 

have caused fatalities and significant damage to infrastructure and buildings, also 
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generating economic disturbance and cascading crises (e.g., [38,39]). In addition, environ-

mental effects commonly occurred, like surface ruptures, subsidence, soil liquefaction, 

tsunamis, and landslides (e.g., [4,5,13,25,36,40–44]; among many others). 

Accordingly, the importance of a complete and reliable repository of active faults, 

and especially of the causative sources of earthquakes, that have affected the broader Ae-

gean Region, has become clear since the late 1990s. In the beginning, this effort focused on 

tectonic structures clearly associated with pre-instrumental and instrumental seismicity 

(e.g., [13,45]), and thus was based almost entirely on historical and seismological data. 

This approach was certainly useful for studying recently activated seismogenic sources, 

but it is intrinsically inappropriate for sources without any seismological record (neither 

pre-instrumental nor instrumental) and/or characterized by a long reactivation period 

([46]). The 13 May 1995 Grevena–Kozani Ms = 6.5 earthquake (e.g., [47–56]) and the 7 Sep-

tember 1999 Athens Mw = 6.0 earthquake (e.g., [23,57–59]) are paradigmatic examples of 

fault reactivations that occurred in areas that had been considered until then to be basi-

cally aseismic or associated with (very) low seismic activity. Following these events, the 

subsequent scientific research around the basic input information for seismic hazard as-

sessment also started to consider the geological records in the source identification process. 

Nevertheless, most of the consequent preliminary products were just graphical ones, re-

sulting in being too descriptive and lacking quantitative parameter information (e.g., [60–

62]). 

The design, construction, and population of active fault databases are considered a 

tool of critical importance for seismic hazard assessment. There are several approaches in 

many earthquake-prone countries that converge towards identifying the main structural 

features where seismic ruptures may be localized, at least inside the shallow part of the 

Earth’s crust. The main issues of interest in those approaches and databases are as follows: 

(a) the inclusivity (i.e., which faults need to be included/selected) in terms of dimensions 

and fault data completeness, (b) the reliability (i.e., are the included faults real or photo-

interpreted lineaments, are they active or inactive, and do they extend in accordance with 

field data or are they simply inferred?), and (c) the verifiability (i.e., have both historical 

and instrumental earthquakes occurred on the proposed faults; will future earthquakes 

occur on those faults). Therefore, these databases should clearly state the adopted proce-

dure for distinguishing objective features from subjective opinions, poorly constrained 

suggestions, or even unsupported claims. 

It is beyond the goals of this note to present an exhaustive treatise on how to produce 

new data, search published literature, analyze the available records, select the relevant 

information, and quantify the principal seismotectonic parameters in order to properly 

compile a database in line with the above-mentioned issues of interest. In the present work, 

our effort was devoted to analyzing and revising the criteria, followed by B25 for compil-

ing the AFG database. Placing emphasis on the shortcomings, limitations, and overexploi-

tation of the collected information, the practical value of this article could instead be con-

sidered as what should be avoided when facing a similar task. 

1.1. Nation-Wide Fault Databases for Greece 

Research focusing on the earthquake geology of Greece, encompassing neotectonics, 

seismotectonics, seismology, and palaeoseismology, began systematically in the 1970s. 

However, though sporadic, even earlier publications providing data and information on 

the topic do exist (e.g., [4–6,63–68], and many others). Notably, a substantial number of 

publications have emerged since the 1990s, marking a period of growth in the study of 

earthquake geology and active fault characteristics in Greece, and a natural evolution of 

this huge production was the compilation of databases, which soon became a crucial and 

modern tool provided by earth sciences to improve our analytical strategies and 
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operational effectiveness in civil protection and construction. Since the beginning of this 

effort, the Scientific Community realized that consolidating a database is a complex task 

due to the various methods of storing, processing, and analysing a vast amount of data, 

particularly regarding the methodology or mapping precision. 

In the track of the European FAUST Project ([69]) and the Italian DISS ([70,71]), the 

Greek Database of Seismogenic Sources (GreDaSS) Project was launched in the late 1990s, 

whose principal aims were as follows: (i) to overcome the previously mentioned critical 

issues of existing ‘fault collections’; (ii) to provide a complete and accurate repository of 

fully parametrized seismogenic sources and not simply, for example, a 2D map of (active) 

fault traces ([45,72,73]); (iii) to perform better and more realistic Seismic Hazard Assess-

ment (SHA) analyses; (iv) to make available to the scientific community an effective web–

GIS interface. GreDaSS was first published in 2012 [74], while the most recent version (3.0), 

which appeared in 2025 ([2]; Figure 1a), was always available through the web portal 

https://gredass.unife.it/ (accessed on 15 June 2026). 

Almost in parallel, another important initiative was developed in the frame of the 

NOAFAULTs Project ([75]) devoted to building a digital database for active fault traces in 

Greece, whose last version (7.0) was also published in 2025 ([3]; Figure 1b). NOAFAULTs 

used the standard commercial software ArcMap (version Pro 3.4) to design and populate 

the database. The fault layer was produced at NOA by on-screen digitization of fault 

traces at the original map-scale (as drawn by the reference paper it was taken from) and 

is available through the web portal application https://arcg.is/04Haer (accessed on 15 June 

2026), supported by ESRI. The web content of the database also incorporates 27 thematic 

layers, such as historical seismicity, seismic and geodetic networks, isodepths of the sub-

ducted African slab, geodetic velocities ([76]), and many others. The capability to overlay 

geospatial data with near-real-time earthquake epicentres achieves an optimal monitoring 

of areas of high interest. 

Both databases adhere to an open-file philosophy and consist of multiple information 

layers, including graphical, parametric, informative, and metadata layers, which are con-

tinuously updatable and GIS-based. However, although they appear similar, the two 

products are clearly different and complementary in purpose. Indeed, GreDaSS is a re-

pository of geological, tectonic, and active-fault data for the Greek territory and part of its 

surrounding countries (southern Balkans and western Anatolia) devoted to reconstruct-

ing and modelling 3D seismogenic sources capable of generating earthquakes with mag-

nitudes greater than 5.5 (a commonly accepted threshold for damaging seismic events). 

Therefore, the principal outputs are directly suitable and exploitable for SHA analyses, 

like the European Seismic Hazard Model (ESHM13; [77]) and, more recently, the ESHM20 

([78]) or the European Fault-Source Model 2020 (EFSM20; [79]). 

On the other hand, NOAFAULTs is a repository of peer-reviewed fault traces, geom-

etry, and additional attributes (kinematics, slip rate, associated seismicity, etc.) primarily 

focusing on supporting seismicity monitoring at the National Observatory of Athens 

(NOA). As it is constructed, it could represent a fundamental tool for surface fault dis-

placement in seismic hazard analyses and, in general, for urban and infrastructure plan-

ning, for avoiding any possible intersections with potential co-seismic surface ruptures. 

Following the slightly different targets of the two projects (GreDaSS and 

NOAFAULTs), they also slightly differ in terms of methodological approach, which was 

applied for populating the two databases. Indeed, the seismogenic sources included in 

GreDaSS represent the result of an expert judgement and critical analysis of all available 

published data (either from the literature or purposely collected by the research group). 

In this regard, any information, like geological, structural, morphotectonic, geodetic, pal-

aeoseismological, historical, archaeoseismological, geophysical, etc., potentially useful for 

synthesizing and quantifying the most important geometric, kinematic, dynamic, and 
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chronological seismotectonic parameters of 3D crustal-scale tectonic structures that could 

generate at least moderate earthquakes (M > 5.5), has been used by the Working Group. 

Instead, following a systematic search in the peer-review literature data, NOAFAULTs 

primarily includes all surface fault expressions represented in published maps (either self-

standing or included in papers and reports as figures) or originally produced by the Work-

ing Group, which are considered as geologically active (i.e., historical, Holocene and Late 

Pleistocene) by the original authors and supplementing the digitized fault traces with ad-

ditional geometric and kinematic information to facilitate the end-users. 

 

Figure 1. Simplified map of GreDaSS (a) and NOAFAULTs (b). Modified from [2] and [3], respec-

tively. 

It is also worth noting that a new database project, HeDBAF (Hellenic Database of 

Active Faults), including some parametric information about the active faults in the 

broader Aegean Region, has been recently launched ([80]) under the auspices of EPPO 

(Earthquake Planning & Protection Organisation of Greece). The responsibility of imple-

mentation, management, and hosting is held by the Hellenic Survey of Geology and Min-

eral Exploration. As a very young effort, the HeDBAF is still in a very preliminary phase, 

missing many active fault occurrences and parametric information. In summary, and 

though we are among the founders and leaders of the GreDass and NOAFaults projects, 

the present note does not imply any conflict of interest with AFG, as far as the above-

mentioned databases are extensively utilized by the scientific community. 

1.2. The New Active Faults Greece (AFG) Database 

Even more recently and notwithstanding the existing available products, [1] (in the 

following also referred to B25) have published another entirely new database, the Active 

Faults Greece (AFG), defined by the authors as “a comprehensive geomorphology-based 

1:25,000 fault database”. Based on the analysis of the 3814 fault traces and the 892 individual 

faults included in the AFG database and the companion paper (B25), in the present note, 
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we pinpoint several critical aspects intrinsic in the product, its initial assumptions, and 

collection procedure, which could introduce strong biases if the results were used for SHA 

analyses. We also outline several criticalities caused by misleading, uncertain, or disputed 

data. 

First of all, in the very beginning, B25 authors state that “accurate mapping of fault 

traces is a prerequisite for estimating credible earthquake magnitudes on individual faults and de-

veloping a national seismic hazard model.” The B25 authors do not explain how most of the 

data included in the AFG database (classified as ‘fault traces’, ‘individual faults’, or ‘fault 

systems’) would allow any end-user to estimate an earthquake magnitude properly, and 

certainly not a “credible” one for a seismic hazard model. Above all, no experienced seis-

mologist or engineer would (and could be able to) use the provided data for attempting a 

seismic hazard model (i.e., [81]). The principal reasons are the following. 

(a) Even if the provided data could be of some use for SHA analyses, no reliable “seis-

mic hazard model” could be performed for most of the national territory of Greece due to a 

major, though declared, scope limitation. Indeed, due to the source of information used 

by B25 (i.e., the cadastral DEM of Greece), at least half of the active faults and seismogenic 

sources affecting the Aegean Region are completely missing (e.g., [2,3]) simply because 

they are located offshore. In principle, only limited continental areas could be analysed by 

incomprehensibly assuming that these continental areas would not be seismically affected 

by any of the many offshore seismogenic sources. In this regard, considering the well-

known geodynamic and seismotectonic setting of the broader Aegean Region, the offshore 

areas are indeed among the most hazardous ones. 

(b) The above-mentioned statement of B25 is also intrinsically inadequate as concerns 

the use of the adjective “national” relative to any hypothetical seismic hazard model po-

tentially obtained from the AFG database. This is because several major faults, which in-

deed do exist at short distances from the long borders of Greece, are not included at all in 

AFG, and hence their contribution to properly assessing the seismic hazard would be null. 

Both reasons would therefore produce a diffuse underestimate of the real seismic hazard, 

for example, close to the national borders, even for the areas investigated by B25. 

(c) It is also curious that (and how) B25 specifically designed a strategy “to address 

ambiguities and inconsistencies between existing Greek fault databases, which often differ in scope, 

purpose, and inclusion criteria”. The question is, based on which criteria do they decide that 

distinct databases that explicitly declare to have different scopes and purposes are incon-

sistent for a specific seismotectonic area or even for a single fault? As already mentioned, 

GreDaSS ([2,19]) includes ‘seismogenic sources’, while NOAFAULTs ([3,75]) includes ‘ac-

tive fault traces’, and for scientists, the use of one kind of ‘geological objects’ obviously 

differs from the use of the other kind. 

(d) They state that AFG “offers a resource for understanding and managing Greece’s earth-

quake risk”; however, they do not address vulnerability at all, which is a cardinal ingredi-

ent of any risk analysis. 

(e) They conclude their “Background and Summary” introductory chapter by stating 

that AFG “offers a reproducible model for other nations seeking to systematize active fault data 

collection and presentation”. However, for more than a decade, for the entire European ter-

ritory, a database of seismogenic sources is available, consisting of completely open-access 

data, like the European Database of Seismogenic Faults (EDSF13; [82]) and the more recent 

European Fault-Source Model 2020 EFSM20; [79]). Interestingly, most of the regional sub-

datasets of the EDSF13 and EFSM20 databases have been originally provided and are con-

tinuously updated by numerous national (or international) research groups that made 

(and make) an effort to standardize and homogenize these products, including Greece. 

In brief, the AFG database and the B25 paper have major drawbacks, fundamental 

misunderstandings, crucial scientific omissions, and biased information. In the attempt to 
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limit ourselves to the major points, in the following pages, we analyse in more detail some 

relevant statements of B25, and selected elements included in the AFG. The aim is to in-

form potential stakeholders and interested geoscientists that using the AFG database in 

SHA analyses would generate incorrect results due to a long list of problematic issues. 

2. Methodological Issues for Mapping and Characterizing Active Faults 

2.1. Fault Trace Mapping 

B25 proposes a list of criteria to argue for the tectonic origin of their observed linea-

ments, not definitively proven to be faults. They also state that “to assess the tectonic origin 

of these lineaments we tested them against the following geomorphic criteria, with the requirement 

that at least one is honoured”. Firstly, several among the listed criteria do not assure at all 

that the observed lineament is of “tectonic origin” because remote sensing inferred linea-

ments could also be of stratigraphic or erosional origin (e.g., [83]). In this regard, the tec-

tonic origin of a lineament is verified by field evidence and geophysical data (e.g., [84–

86]). Secondly, in order to safely attribute a “tectonic origin” to a lineament, more than one 

(and not only one) of the listed criteria could realistically provide more concordant results. 

Thirdly, even in case the “tectonic origin” of the mapped lineament is proved, (again) only 

field work could distinguish among, for example, old inherited structures and likely inac-

tive ones from neotectonic features that could be possibly still active (see also the follow-

ing Sections devoted to the ‘classification’ and ‘timing’ of the faults). Fourthly, remote 

sensing alone cannot definitely conclude that a morphological feature corresponds to an 

active fault without additional data (geological, structural, and geomorphological map-

ping, seismicity patterns, geodetic evidence for strain accumulation, etc.). At most, linea-

ments could eventually correspond to potentially active faults, and it would be appropri-

ate to pair the annotation of “fault confidence rankings” (e.g., [87]). 

2.2. Classification of Fault Type 

It is well known that most of the currently active faults affecting the Greek territory 

have a prevailing dip-slip normal kinematics (although in local settings, an oblique-slip 

component could not be neglected). However, for recognizing and characterising strike–

slip faults, it is not simply “more difficult”, as stated by B25, unless very high slip-rates, 

which is not the case for onshore faults in Greece. In this regard, it is certainly not sufficient 

to have a “careful examination of the landscape” using remote sensing techniques, but a care-

ful and systematic structural field work (Figure 2). Obviously, the lack of ground truthing 

in the process of populating the AFG database could cause inaccurate fault type attribu-

tions. Only a few examples could be represented by the “Kerkyra” individual fault (#833) 

mapped as normal, which is in reality strike-slip ([88]; Figure 2a) or the “Athani-Lefkada” 

individual fault (#238) also mapped as normal, but again characterized by a transcurrent 

behaviour (e.g., [42,89]; Figure 2b,c). Note that in the present contribution, we will sys-

tematically refer to the “individual faults” included in the AFG database by recalling the 

name and the number as attributed bythe authors. 
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Figure 2. Kinematic indicators from devoted field work clearly documenting the prevailing trans-

current behaviour of the (a) “Kerkyra” (photo from R. Caputo, summer 1983) and (b,c)) “Athani-

Lefkada” (photo from A. Ganas, 16 July 2016; location as in Figure 12 of [42]), individual faults, con-

trary to what is reported in the AFG database. The map shows the location of the sites. 

2.3. Earthquake Versus Topographic Fault-Scarps 

Beyond the confusion in introducing the term of “topographic fault scarp” (indeed all 

scarps must have a topographic signature to exist and especially in order to be recognized 

by remote sensing techniques) instead of using a more correct ‘cumulative fault scarp’, 

which is probably what they mean, one of the problems of AGF is that scarps associated 

with dip-slip kinematics having vertical offsets between 4 and 100 m are inexplicably ig-

nored and/or left as unidentified in B25 nomenclature. They indeed discuss the ranges 

0.1–4 m and 100–1000 m. This missing ‘class’ of cumulative scarps is likely the most com-

mon within the Aegean Region. Moreover, as far as the ‘observed’ scarps used by B25 for 

drawing lineaments are exclusively based on a remote sensing approach through the anal-

ysis of cadastral DEMs, it appears methodologically inconsistent to map “earthquake fault 

scarps” in the height range 0.1–4 m when the vertical error of the used DEMs may reach 

several metres (e.g., [90–92]). 

2.4. Fault Hierarchy 

A crucial ‘philosophical’ issue in B25, with the obvious consequences in the AFG da-

tabase, is represented by the choice of coalescing single lines (i.e., fault traces) in order to 

upscale the tectonic structure. To support this choice and associated procedure, B25 de-

clare that “although fault traces may or may not be linked in map-view, they usually merge at 

depth to form a common slip surface that represent a single coherent active fault”, therefore sug-

gesting that these tectonic structures could ‘coherently’ rupture the entire ‘common slip 

surface,’ thus producing a major earthquake. Although this statement could be reasonable 

for subparallel, slightly misaligned normal faults with closely spaced tips, it is both geo-

metrically and kinematically impossible in the case of antithetic normal faults that diverge 
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(i.e., forming a horst) or converge (i.e., forming a full graben) at depth. Notwithstanding 

our trivial observation, in the AFG database, there are several such unrealistic cases (Fig-

ure 3), such as the following: the “Iliokastro” (#388) individual fault in Argolida (Figure 

3c), where either N- and S-dipping fault traces, both defined active by B25, have been 

coalesced; the “Vlachokerasia” (# 502) individual fault south of Tripolis (Figure 3a), where 

NE-, SW-, N-, and S-dipping fault traces have been coalesced; the “Leventis” (#120) indi-

vidual fault east of Kozani (Figure 3b), where either SE- and NW-dipping diverging at 

depth fault traces were also merged to form a “single coherent active fault”. These three 

cases are a few examples among many other cases. 

 

Figure 3. Relief maps adapted from the Active Faults of Greece (AFG) web viewer licensed under 

Creative Commons Attribution 4.0 International (CC BY 4.0) (https://experience.arcgis.com/experi-

ence/a6c85b1edf9d4d17a3f01a70cef6d2b2; accessed 15 June 2026) showing examples of fault traces 

that have been ‘coalesced’, allegedly forming “single coherent active faults” (thick blue lines with barbs 

on downthrown block). In each map, the set of thick blue lines clearly shows unrealistic geometric 

and kinematic relations. (a) southern sector of “Vlachokerasia” individual fault (# 502) south of Trip-

olis; (b) “Leventis” individual fault (#120) east of Kozani; (c) “Iliokastro” individual fault (#388) in 

Argolida. 

However, our perplexities and doubts in the ‘merging’ procedure of distinct traces 

and the upscaling approach applied by B25 are reinforced by the fact that none of the 

“individual faults” which hosted historical earthquakes and ruptured the topographic sur-

face have reactivated all of the traces that have been speculatively merged by B25. Accord-

ingly, the criteria used for merging lineaments, like “fault traces are approximately co-linear 

with a common dip direction”, or “fault traces are formed along a single continuous range-front”, 

or simply that the “fault traces are closely spaced”, do not hold in all available real cases, nor 

are they sufficient to assume the seismogenic continuity of a tectonic structure. 

Therefore, the ‘upscale’ mechanism proposed by B25 could not be justified in Greece 

with any reasonable confidence. Maybe it is more suitable in transcurrent tectonic re-

gimes, but certainly not in the Aegean Region, which is mostly dominated by crustal 

stretching ([8,93–99]; among many others), a schizosphere with a limited thickness 

([100,101] and references therein) and distributed normal faulting. Once more, systematic 

fieldwork and additional investigations are needed to define the occurrence of segments 

and especially to characterize the presence of hard or soft segment boundaries, persistent 

or temporary boundaries. Furthermore, according to the model of B25 and the assumption 

these structures represent “single coherent active faults”, the AFG database includes several 

very long individual faults, like the “Lamia-Stilida” (#280; 102.4 km), the “Gerakarou-Liti-
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Mygdonia” (#53; 104 km), the “Drama” (#18, 111.9 km), the “Kavala-Xanthi-Komotini” (#1, 

125.7 km) or the “Komotini-Nea Santa” (#16), which is up to 161.5 km-long (Figure 4; Table 

1). These long faults could have catastrophic consequences in terms of potential magni-

tudes (see the following Section 3). Based on decades of research applying and following 

Historical Seismology ([28,102–106]) and Earthquake Geology methods and approaches 

([46,107]), such structures, huge in length, have no seismotectonic meaning, certainly not 

for seismic hazard modelling of the broader Aegean Region. 

 

Figure 4. Map showing the “single coherent active faults” longer than ca. 100 km as proposed by B25 

and redrawn from AFG. Some/most of the suggested connections between distinct fault traces are 

quite disputable, while their strong segmentation is well-documented in the literature (e.g., [2] and 

references therein). See also Table 1. 

Table 1. Selected “individual faults” from the AFG database and their length (in km). Hypothetical 

magnitudes are calculated based on empirical relationships ([108,109]) and compared with the max-

imum credible magnitude of the corresponding or nearby seismogenic sources in GreDaSS [2] and 

the historical events recorded within a buffer zone of 15 km from the AFG lineaments. See Figure 4 

for the location. 

Individual Fault 
Declared 

Length 
WC94 Th17 GreDaSS 

Historical 

Events 

Komotini–Nea Santa, #16 161.5 7.8 8.1 6.4 <6.0 

Kavala–Xanthi–Komotini, #1 125.7 7.6 7.9 6.5 6.6 

Drama, #18 111.9 7.6 7.8 6.5 7.0 

Gerakarou–Liti–Mygdonia, #53 104.0 7.6 7.7 6.4–6.5 6.6 

Lamia–Stylida, #280 102.4 7.5 7.7 6.6 6.7 

Kammena Vourla–Thermopyles, #284 98.1 7.5 7.7 6.5–6.6 6.9 

Distrato, #224 89.5 7.4 7.6 6.6 <6.0 

Konitsa 1, #129 86.9 7.4 7.6 6.4 6.2 

Even more elusive for SHA analyses is the ‘definition’ of “fault system” based on the 

appearance that individual faults “accommodate displacements interdependently”. For exam-

ple, it is not mechanically appropriate to ‘upscale’ two antithetic individual faults spaced 

apart 10 km (“Gyrtoni”, #163, and “Ligaria”, #203) or even 15 km (e.g., “Karla”, #174, and 

“Kileler”, #181) (Figure 5a); nor suggesting that the “Roupel” (#41) individual fault and the 
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“Loutra–Almopia Basin–Notia” (#93) individual fault, whose closest tips are ca. 40 km apart, 

form a fault system (Figure 5b). On the other hand, and in contrast with the above criteria 

proposed by B25, east of Asprovalta, northern Greece, two fault traces merged into the 

individual fault “Kerdilia–Podochori” (#26) have been artificially attributed to two distinct 

fault systems, the “Kavala-Xanthi–Komotini” and the “Assiros–Analipsi-Scholari”, which in 

principle have a higher rank in their proposed seismotectonic hierarchy. 

This rather simplistic approach, followed by B25, leads to superficial conclusions and 

does not provide any factual contribution to a better definition of the seismogenic poten-

tial of an active region, nor to improve our hazard estimates. At the end, the question 

should be as follows: based on which criterion can remotely sensed interpretations pro-

vide robust conclusions on the “displacement interdependence” between faults? 

 

Figure 5. Relief maps adapted from the Active Faults of Greece (AFG) web viewer licensed under 

Creative Commons Attribution 4.0 International (CC BY 4.0) (https://experience.arcgis.com/experi-

ence/a6c85b1edf9d4d17a3f01a70cef6d2b2; accessed 15 June 2026) showing examples of “individual 

faults” (blue thick lines) which unrealistically form a “fault system” which could “accommodate dis-

placements interdependently”. The cases of the “Gyrtoni”, “Karla-Killeler” (a) and “Belles” (b) fault sys-

tems. See inset map for location of the areas. 
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2.5. Adopting a Definition of “Active Faulting” for Greece 

Even considering the à la page approach of B25 (“to be inclusive”), which assumes the 

“time-window of ‘active faulting’ to include the Quaternary (i.e., since 2.58 Ma)”, it is objectively 

and intrinsically wrong when this definition is applied to Greece and the broader Aegean 

Region. Indeed, for about half a century, it has been clearly recognized that the regional 

geodynamics has abruptly changed over the last million years and locally even less 

([19,32,93,94,97,110–114]; and many others). Accordingly, many of the mapped fault traces 

could be associated with, and formed under, a different (i.e., older) tectonic regime that is 

no longer active in the present-day stress field (e.g., [96,98,99,115]). For example, most of 

the roughly N–S to NNW–SSE trending (normal) fault traces drawn in central–eastern 

Macedonia or in Thessaly are definitely inactive (based on geologic, structural, geomor-

phological, geodetic, and seismological observations) and should not be included in a da-

tabase claiming to collect ‘active faults’. 

Moreover, to apply the above “inclusive” approach and classification, we need field 

data on fault-controlled sedimentary basins, or scree deposits and colluvial wedges, all 

included in and associated with basins bordered by synsedimentary fault(s). 

In Greece, there are normal faults from the Early Pleistocene that are typically inac-

tive in the current geodynamic setting, despite their inconsistent inclusion in the AFG da-

tabase (with the “A” of the label denoting ‘active’). Accordingly, a more proper (though 

not exclusive) classification of faults activity useful for the Aegean Region could be as 

follows (e.g., [116,117]): (i) seismic faults that have directly caused a known moderate-to-

strong earthquake; (ii) faults with documented displacement during the Holocene (ca. 10 

ka) and moderate to high slip-rate (say, >0.5 mm/a); (iii) faults with documented cumula-

tive displacement over the last 40–45 ka (latest Pleistocene); (iv) faults with documented 

cumulative displacement since the onset of the Present-day stress field (i.e., less than one 

million years for most of the Aegean Region) and generally characterized by a very small 

slip-rate. For class (i), historical and/or instrumental seismicity is generally required for 

recognizing and discriminating against classes (ii) and (iii), and palaeoseismological data 

are typically necessary, along with the morphotectonic and/or morphometric analyses, 

which could provide important contributions. In contrast, attributing a fault to the last 

class in terms of activity (iv) is more complex, and consequently, multiple diverse ap-

proaches should be applied. Certainly, geomorphological and remote sensing methods 

could be useful, but when studying normal faults (as it is the case for most presumed 

active structures in Greece), shallow geophysical surveys across the fault trace and/or 

stratigraphic information from the nearby induced sedimentary basin would also be 

strictly necessary (e.g., [118–120]). 

In summary, considering that most of the time window assumed by B25 (0–2.58 Ma) 

falls outside the period during which the present-day stress field has been established, 

since then pervading the Aegean Region, a large percentage of the lineaments represented 

in AFG should not be considered as active faults or faults capable of being reactivated. As 

a consequence, the concluding statement by B25 on this argument (“For the purpose of seis-

mic hazard assessment, in the interests of inclusivity, named faults that have active fault traces 

should be regarded as active unless otherwise proven”) has very limited scientific or technical 

applicability. 

2.6. Geomorphic Classification 

The statement that the geomorphic classification “was only undertaken for faults at-

tributed ‘active’ or ‘historically active’” raises further doubts about which features are really 

included in AFG. The perception is that the “probably active” and the “uncertain” faults 

have been excluded by the geomorphological classification simply because they do not 

have a sufficient geomorphic expression that could be observed from the analysis of 

https://doi.org/10.3390/geosciences16070255


Geosciences 2026, 16, 255 12 of 35 
 

https://doi.org/10.3390/geosciences16070255 

remotely sensed cadastral maps. If so, for a database claiming to be useful for SHA anal-

yses, the meaning of about 40% of the traces included in AFG would be at least question-

able. In other terms, the statement that the “probably active faults” (>40% of the drawn lin-

eaments) have no geomorphic expression on the cadastral DEMs sounds quite contradic-

tory as far as active faults in AFG have been detected solely based on a remote sensing 

approach. 

In addition, simply using the geometry of the scarps, by distinguishing between 

“sharp, moderate, rounded or poor” ones, for classifying the faults in terms of activity as de-

clared by B25 would be at the very least not sufficient and in many cases even misleading. 

Indeed, fault scarps with the same or similar geomorphic expression could have different 

ages, or scarps with similar ages could have undergone quite different morphological evo-

lution, leading to different final geometries. Indeed, since several decades (e.g., [121–125], 

and many others), it is well known that the ‘roundness’ (or conversely the ‘sharpness’ as 

referred to by B25) of a fault-related scarp depends on several factors among which the 

involved material and particularly the presence at the surface of loose deposits, a regolith 

or a bedrock, its degree of erodibility and its capacity to produce small versus large clasts, 

the orientation of the slope, the dependence of transport efficiency on the slope aspect, etc. 

(e.g., [121–125]). 

Thirdly, even for remaining 50% of geomorphologically classified lineaments (the 

“active” and “historically active” ones), in case a scarp is defined as “poor”, it seems contra-

dicting the fact that these features could be recognised based on a remote sensing tech-

nique, and equally questionable would be the meaning of mapping a lineament with a 

trace uncertainty of 1000 m relative to the hypothetical fault location along a smoothly 

degrading scarp. 

Fourthly, the “depositional control criterion” could not be unequivocally used for de-

termining the presence of an active fault along, for example, “a range-front between 

hill/mountain and Quaternary depocenters” because such geometrical relationships (in map 

view) could be due to the occurrence of inherited structures and a purely on-lap sedimen-

tary mechanism. This is clearly the case of the “Karla” (#174; [126,127]), “Lygaria” (#203; 

[128,129] cum bibl.), “Central Hills” (#184; [19,126,130]), “Pagasitikos Gulf” (#259; [131–133]), 

“Veroia” (#119; [134]) individual faults and many other features included in the AFG da-

tabase. Also, using “a range-front between hill/mountain and Quaternary depocenters” solely 

based on a remote sensing approach could even lead to confusing an inactive east-dipping 

reverse (blind) fault like the Mitsikeli thrust east of Ioannina (e.g., [135]) with an ‘active’ 

west-dipping normal fault (“Mitsikeli”, #148). Again, it is evident that fieldwork data is 

critical for discriminating against the origin of a similar lineament. 

2.7. Lacking Major Faults 

Some major and well-documented faults in the literature, as active structures, are 

missing from the AFG database but are largely included in the literature. For example, the 

north-dipping Psathopyrgos Fault in NW Achaia (Figure 6; [136–142]) represents an im-

portant seismogenic source potentially affecting Patras, one of the major towns of Greece, 

in case of reactivation. In the same area, the Rion–Patras fault has also been ‘recently’ doc-

umented to be active (e.g., [143]). 

2.8. Including Blind Faults 

B25 state that they built a “homogeneous database of continental active faults in Greece” 

and insist on this issue by adding that “the value of this approach derives from its […] uni-

formity of compilation methods and a consistent philosophy of geomorphic attribution”, but also 

that their “mapping philosophy emphasizes a unified […] methodology”. On the other hand, 

since the title of the paper, it is declared that AFG includes only “geomorphology-based” 
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faults as far as the pillar of the database is represented by a remote sensing analysis of 

cadastral DEMs. Surprisingly and disrupting any assessed rule of data homogeneity, AFG 

also includes the “Movri” (#453) individual fault, which is a clearly blind seismogenic 

source ([24,144–148]). Although remote sensing and topographic/DEM analyses are valu-

able tools for detecting surface expressions of active tectonics, such as fault scarps, offset 

drainage features, and geomorphic discontinuities are fundamentally insufficient for the 

reliable identification and characterization of blind faults since these do not rupture or 

modify the Earth’s surface enough. Instead, blind faults remain buried beneath younger 

sediments, lacking direct geomorphic expression. Consequently, satellite imagery and re-

lated outcomes, i.e., shaded-relief models, or DEMs and the derived lineaments may at 

best reveal ambiguous features that can equally reflect lithological boundaries, erosional 

processes, drainage patterns, anthropogenic modifications, or non-tectonic topography. 

In addition, the identification of buried structures requires integration with inde-

pendent geological and geophysical evidence, including field-based structural mapping, 

stratigraphic observations, seismic reflection profiles, geodetic measurements, microseis-

micity distributions, focal mechanisms, or other subsurface datasets. Without such vali-

dation, interpretations derived solely from DEMs or remotely sensed lineaments remain 

speculative and may lead to substantial overestimation or misclassification of tectonic 

structures. 
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Figure 6. The Psathopyrgos Fault is well-documented in the literature as an active fault, represent-

ing an example of an important tectonic structure omitted by B25, in contradiction with the state-

ment that AFG “includes all previously known active faults with appropriate referencing”. Selected maps 

extracted and modified from (a) [149] (© 2005 Elsevier B.V.); (b) [138] (licensed under CC BY 4.0); 

(c) [150] (© 2021 by the authors licensed under CC BY); (d) [140] (licensed under CC BY 4.0); (e) [151] 

(© Wiley Periodicals LLC licensed under CC BY); (f) [137] (© 2005 Elsevier B.V.). In all maps the 

Psathopyrgos Fault is emphasized by a red ellipse. 

Although the “Movri” (#453) individual fault is indeed declared in the text (but not 

explained) to be a unique alien feature in the database, other blind faults have been instead 

included in Thessaly, where, based on the DinSAR method, seismological data and espe-

cially field surveys, all research groups that investigated the March 2021 Damasi sequence 

converge in documenting that the mainshock and the major aftershocks clearly activated 

blind sources ([25,152–156]; among others). The few ground ruptures that were observed 

have been associated with secondary or sympathetic minor structures ([30,31]). 
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In this regard, it is also curious that the same authors ([157]) after describing a list of 

surficial evidences conclude that “because these displacements are small and localized along 

shallow depths only, and also because they form at an angle to the main displacement gradient, we 

do not attribute them to the earthquake rupture process itself but to syn-seismic (or sympathetic) 

rupture in response to ground shaking (e.g., gravitational collapse)”. That is to say that these 

faults/traces included in the AFG database do not have a primary, active, seismogenic 

role, but a passive, triggered one; above all, the lineaments traced in AFG are certainly not 

capable of generating M > 6 events as assumed by B25 for the construction of the database. 

3. Discussion 

3.1. Kinematically and Geometrically Unrealistic Faults 

A strange case of two individual faults was reported in the NE Aegean Island of Les-

bos (Figure 7a). Although they have been drawn with almost orthogonal strikes, they are 

interpreted by B25 as both dextral strike-slip and probably active, which is dynamically 

impossible for two ‘conjugate’ faults. Whatever the stress field affecting the island, since 

[158], the coupled geometry and kinematics proposed in AFG are obviously mechanically 

unfeasible. 

Another incorrect geometry is observed at the boundary between Thessaly and Mac-

edonia, where the so-called “Lithochoro” (#748) individual fault ‘turns around’ the massif 

of the Olympus Mount from an almost N–S and W-dipping setting on the western side, 

to an almost N-S, but E-dipping, setting on the eastern side of the relief, encircling the 

massif on the northern side with a northern dip-direction. Similar is also the curved fault 

trace from NW to NE, called the “Rodia” (#161) fault. The only memory of such unrealistic 

faults is in some early geological maps of the 1950s, where the focus of mapping was di-

rected towards mineral exploration and ore deposits and certainly not active faults. 

Dynamically strange for contemporaneously active dip-slip structures are also the 

several fault traces drawn in southwestern Peloponnese showing roughly orthogonal 

cross-cutting geometries, like the “Methoni” (# 489) N–S trending individual fault and the 

“Platanovrysi” (#488) and “Lykissa” (#490) individual faults, both E–W trending (Figure 7b). 

It is worth noting that the latter two individual faults have been grouped into the “Pylos” 

fault system, while the former as a distinct “Methoni” fault system. Beyond the doubts 

about the suggested coeval activity, also this choice is rather difficult to understand. 

Within the ‘category’ of unrealistic faults, we could also include several cases, one of 

which is the “Kalamata” (#515) individual fault. It includes either “active” or “historically 

active” traces that all dip eastwards in the AFG database. In contrast, field surveys follow-

ing the 1986 Kalamata event as well as morphotectonic and seismological investigations 

all document the opposite fault dip ([35,159–161]). Similar mistakes also exist in more re-

cent events, like the 2020 M7.0 Samos event, where the causative seismogenic source 

unanimously dips to the north ([44,162–167]; among many others). However, in the AFG 

database, the entire ‘detected’ fault traces in the northern sector of the island dip south. 

3.2. Misused/Wrong Fault Names 

For the labelling of faults, a process commonly based on literature data or local top-

onyms, we have some concerns. For instance, while the name of a fault along with its 

geometric and kinematic details is in general well-established from previous publica-

tion(s), any new naming, or the use of a known name in a different geographical location 

leads to confusion within the scientific community. This inappropriate use of names also 

appears inside the AFG database thus causing confusion to the community. 
 

https://doi.org/10.3390/geosciences16070255


Geosciences 2026, 16, 255 16 of 35 
 

https://doi.org/10.3390/geosciences16070255 

 

Figure 7. (a) The ‘case’ of the Lesvos Island crossed by two high-angle-to-orthogonal active faults 

(black lines within the circle), which have both a dextral strike-slip kinematics. Two subvertical, 

roughly perpendicular fault sets cannot both accommodate dextral strike-slip motion under a single 

regional stress field because the resolved shear stress directions would be incompatible with the 

geometry of the faults. In general, strike-slip motion occurs when the maximum horizontal com-

pressive stress (σ1) lies at about 30° to the fault strike (see black arrows for each fault). In an orthog-

onally oriented fault, the same stress trajectory can no longer resolve the same kinematics (i.e., dex-

tral shear). (b) The ‘case’ of multiple crossing normal fault sets in southwestern Peloponnese (red 

lines within the circle). The illustration indicates two almost orthogonal fault systems as active, in 

contrast to the common notion that networks of orthogonal faults can only arise from a stress field 

that varies in time ([168]). Assuming they are all contemporaneously active (B25) would imply the 

presence of as many σ3 stress axes (red arrows) affecting this crustal volume. On the other hand, the 

extensional direction in this area is roughly E–W ([32,35,97]; among others). Adapted from the Ac-

tive Faults Greece (AFG) web viewer licensed under CC BY 4.0. 

For example, (a) the “Saranda” (#144) individual fault is traced by B25 near the Greek 

Albanian border, while the town of Saranda is 30 km north in Albania. (b) The “Petousi-

Souli” (#142) fault name is attributed to a “probably active” fault trace more than 30 km to 

the north of the village Petoussi in Epirus. (c) On the other hand, the real Petoussi–Souli 

Fault (e.g., [169]), which indeed crosses the above-mentioned village, is referred to as “Per-

touli-Souli” (#146). Instead, Pertouli is a well-known village in Western Thessaly ca. 74 km 

to the east. (d) The closest tip of the “Almyros” (#257) individual fault is 25 km west of the 

Almyros town and in any case outside the whole Almyros Basin ([19,170]). (e) The “Kastri” 

(#190) individual fault in eastern Thessaly, which instead is referred to as the Larissa Fault 

in the literature ([171]). (f) While the Rodia Fault is a well-defined, mainly (W)NW-(E)SE 

trending, tectonic structure bounding the Tyrnavos Basin to the north (e.g., [19]) and 

mapped in detail ([129]), the name of the “Rodia” (#161) individual fault is instead applied 

by B25 to a 90° angular fault trending NW–SE in the western sector and turning eastwards 

in a NE–SW oriented trace. 

According to B25, the “Stumica-Komotini-Nea Santa” is a ca. 165 km-long fault system 

basically composed of the “Komotini-Nea Santa” (#16) individual fault, which in turn is 

161.5 km-long. This set of lineaments is paradigmatic of the inappropriate naming issue. 

In particular, (a) the ‘major’ Nea Santa village is located more than 60 km away from any 

of the traced lineament; (b) the fault trace closest to the Komotini town is at 20+ km 
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distance; while (c) “Stumica” (the name is ‘Strumica’ town in the Republic of Northern 

Macedonia) is located almost 50 km from the western tip of the mapped lineament. 

Using inappropriate names for labelling tectonic structures is certainly not a simple 

formal matter, but it introduces unnecessary confusion in the literature that could last for 

decades. 

3.3. Non-Existent Faults 

As mentioned above, an individual fault (“Rodia”, #161) has been traced with a NE–

SW direction for more than 47 km all along the Tempi Valley, continuing across the deltaic 

plain of the Pinios River up to the mouth of the river. B25 consider this lineament as an 

“active fault” due to the “depositional control”, but neither the intramountain sector (which 

follows for several kilometers the Tembi Valley, a gorge deeply entrenched in the Meso-

zoic bedrock) nor the part traced within the flat Holocene fluvial-deltaic plain shows any 

sort of dislocation or control on the Quaternary sediments ([172]). 

Moreover, all four traces drawn across the south shore of Hydra Island (NE Pelopon-

nese) are offsetting Permian rocks, and especially they have been defined by B25 as north-

dipping, that is to say antithetic with the topographic slope. 

On Ikaria Island, the so-called “Kampos” (#801) individual fault is an intrusive contact 

and not a tectonic one ([173]). 

Considering the critical issue previously discussed in Section 2.6, the list of non-ex-

istent faults or at least not active faults, which are instead included in the AFG database, 

is probably much longer. 

3.4. Possibility of Including Inactive Faults 

As discussed above, based on decades of scientific research within the Aegean Re-

gion, 2.6 Ma-old geomorphic features (i.e., “scarps in Quaternary sediments”) do not neces-

sarily represent “active faults” in Greece. A similar conclusion is also reached when con-

sidering “facets in bedrock spurs”. Maybe even less scientifically supported is the definition 

of “probably active faults” as those “fault traces that do not displace young sediments, do not 

meet the above criteria or whose extent is limited to land underlain by bedrock”. If these data were 

used for SHA analyses, this category of faults, accounting for over 40% of the AFG data-

base, would have a significant impact. Possibly, except for a few “historical” (51) and “un-

certain” (65) faults, the entire classification is meaningless, also due to the lack in B25 of 

any discussion and/or any reference to the slip-rate of each mapped structure. 

An additional criticism to this point arises from the intrinsically imprecise approach 

followed by B25 in constructing the database; indeed, although they declare to have “no 

intention to include inactive faults in the AFG, it remains possible that the dataset contains some 

of these older faults”. This statement suggests that inactive faults are included in the pub-

lished database, and perhaps in the future, their removal from the database will be per-

formed gradually. However, it would be critical that, in the meantime, someone could, in 

principle, use this dataset for SHA analyses. Certainly, mistakes can happen, but the cor-

rect scientific approach to creating such efforts of repositories moves in the opposite di-

rection, gradually incorporating only thoroughly verified data. 

3.5. Internal Inconsistencies 

Although implicitly, and only in Section 2, B25 declare that “fault ruptures during 

large-magnitude (>M6) earthquakes often, however, propagate to the ground-surface and displace 

topography […]. It is these fault traces that comprise the core of the AFG in onshore Greece”. A 

major inconsistency is then, how is it possible in most sectors of the Aegean Region (which 

are affected by an extensional tectonic regime) that earthquakes with a magnitude greater 

than six (as they declare) could be hosted on and produce “fault traces” as short as 0.5–1 
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km, like many features included in the AFG database? Indeed, all available empirical re-

lationships between magnitude and surface rupture length for normal faulting worldwide 

(e.g., [108,109,174]; among others) and specifically those obtained for the Aegean Region 

([41]) clearly suggest that coseismic rupture lengths at the surface for such strong earth-

quakes (M > 6) would be broadly/nearly in the range 10–15 km, which would automati-

cally exclude 82–91% of the “fault traces” included in AFG, but also the 27–42% of the 

coalesced “individual faults”. 

In our opinion, this represents a major internal inconsistency in the AFG dataset, es-

pecially between the declared scope of mapping fault traces generated by events with M > 

6, on one hand, and the features really mapped and included in the database, on the other 

hand. 

3.6. Problematic Fault Dimensions and Kinematic Uncertainty 

Empirical relationships between length and width for normal faults are typically in 

the range 1.5–2.0 (e.g., [174]). This range of values is similar to slightly smaller for strike–

slip faults up to ca. 40 km in length, but the aspect ratio (L vs. W) is potentially larger for 

longer faults ([174]). In terms of kinematics (rake), the AFG database includes only three 

strike-slip individual faults longer than 40 km (four faults if we consider also the “Movri” 

#453). In reality, none of these structures (“Katouna–Amvrakikos”, #241; “Strymon”, #37; 

“Pertouli–Souli”, #146) is a purely strike–slip fault, as far as structural, seismological and 

geodetic data indicate important dip-slip components of motion ([99,175–180]). For exam-

ple, the only field data along the so-called “Pertouli–Souli” individual fault also documents 

a clear dip-slip kinematic component ([181]). 

On the other hand, based on thermo-rheological modelling, the brittle–ductile tran-

sition (BDT) has been reconstructed for the broader Aegean Region ([100,101] cum bibl.) 

and its laterally variable depth was well constrained by seismological data ([182] and ref-

erences therein). Analysing this 3D surface (Figure 8; [100]) in correspondence to the on-

shore areas investigated by B25, the depth of the modelled BDT ranges between 8–10 km 

along the border with Bulgaria and 17–19 km in western Macedonia (where it is locally 

up to ca. 20 km), northern Thessaly, Central Greece and Crete (locally increasing east-

wards up to ca. 22 km). 

Considering that 95% of the events and 99% of the seismic energy is released above 

the BDT ([182]) and applying the above-mentioned aspect ratio for normal faults (1.5–2.0), 

the results of the 3D thermo-rheological modelling of the broader Aegean Region 

([100,101]) allow the constraining of the maximum rupture dimension of the seismogenic 

sources in continental and insular Greece assuming as a worst-case scenario a seismic rup-

ture crossing the entire schizosphere (i.e., from the BDT up to the topographic surface). 

We performed this exercise for all (major) individual faults included in the AFG database, 

making clear that for all the structures longer than 30–40 km (depending on the assumed 

aspect ratio), assuming a coseismic rupture all along the length reported in the database 

is strongly unlikely, necessarily implying fault segmentation characterized by hard seg-

ment boundaries. In this regard, a map with the “individual faults” longer than 30 (pink 

lines) and 50 km (red lines) has been extracted from the database (Figure 9). 
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Figure 8. Depth of the brittle-ductile transition zone extracted from [101] showing that the thickness 

of the schizosphere mainly ranges between 10 and 20 km, with local peaks up to ca. 22 km, therefore 

impeding very long co-seismic ruptures, say greater than 35–40 km. 

Alternatively, the rheological constrain and the straightforward consequences likely 

dictate the need to systematically revise this parameter (i.e., length) in the AFG database, 

especially given that “individual faults” are the result of a subjective “upscaling procedure” 

performed by B25 as discussed in a previous Section. In any case, most values attributed 

to this parameter could not be of direct use for SHA analyses. Examples of unrealistically 

long “individual faults” are listed in Table 1 together with the estimated magnitude calcu-

lated from empirical relations ([108,109]). For comparison, the maximum credible magni-

tude of the corresponding or nearby seismogenic sources in GreDaSS [2] and the historical 

events recorded within a buffer zone of 20 km from the AFG lineaments are also reported. 
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Figure 9. The “individual faults” included in the AFG database which are longer than 50 (thick red 

lines) and 30 (thin pink lines) km. 

3.7. Problematic Fault Magnitudes 

Limited to the continental areas investigated by B25, the instrumentally recorded 

magnitudes provided by any national or international network (see for example any of 

the seismic catalogues provided by NOA, AUTΗ or EMSC) are systematically lower than 

or at most equal to M7, and this threshold was likely never exceeded, even if we take into 

account the entire historical record back to Classical times ([22,40,102–104,183–186]). As 

shown above, the 3D thermo-rheological modelling results ([101]) and the commonly ac-

cepted aspect ratios ([174,187]) noticeably constrain the possible maximum dimensions of 

fault ruptures. Applying these geometric constraints (rupture area or reasonably reduced 

length) and using well-known empirical relationships (e.g., [41,108,109]), it is thus possi-

ble to estimate the associated maximum credible magnitudes, which indeed are system-

atically in perfect agreement with the recorded seismicity (i.e., ≤M7). 

Remarkably, within the AFG database, a significant number of “individual faults” and 

“fault systems” attain lengths largely exceeding the above-mentioned ca. 30–40 km. Fol-

lowing the hypotheses of B25 that these long tectonic structures are entirely active and 

potentially seismogenic (i.e., they could rupture for the entire reported length), the asso-

ciated magnitudes calculated based on empirical relationships (e.g., [41,108,109]) could 

reach values greater than M7.5 and possibly up to M8. 
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Accordingly, assuming the calculated magnitudes for the “individual faults” longer 

than 50 km (Figure 9) and taking into account commonly applied European GMPEs (e.g., 

[188,189]), it is also possible to estimate the induced PGA values for a soil type A (i.e., 

bedrock) as a function of distance from the source. Without entering the details of the 

calculations, which are beyond the goals of the present note, the PGA induced by such 

earthquakes would be lower than 1 g only at distances greater than 22–48 km from the 

faults (for events respectively in the magnitude range 7.0–8.0; Figure 10). Please note that 

in the calculations we assumed the stiffest soil type (A), while amplification effects would 

certainly occur for the other soil types, therefore worsening the overall distribution of the 

expected acceleration (PGA). As clearly observed in Figure 10, the results based on the 

length of the “individual faults” reported in the AFG database provide a shocking picture, 

suggesting that almost nowhere in Greece would there be suitable building conditions 

unless a very binding anti-seismic design is imposed. 

Considering that such catastrophic events were never recorded for the Aegean Re-

gion as documented by a huge literature, the above assumptions of B25 (i.e., potentially 

seismogenic “individual faults” longer than 30–50 km) should be taken as a null, not veri-

fied, hypothesis, and consequently most of the AFG database should be considered as not 

verified. In summary, these crude length values provided in the attribute table of the AFG 

database have poor scientific meaning and are certainly of no practical use for SHA pur-

poses. 

 

Figure 10. Calculated maximum PGA values assuming the reactivation of the “individual faults” 

longer than 50 km (thick yellow lines) included in the AFG database, potentially releasing 
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magnitudes between M7 and M8. Red lines represent fault traces shorter than 50 km. Gray areas 

indicate calculated PGA values > 1 g (the darker the color, the higher the acceleration) in soil type 

A. PGAs have been calculated on the basis of GMPEs (e.g., [189]) and the magnitudes estimated 

from empirical relationships ([41,108,109]) associated with the fault lengths proposed by B25. 

4. Ethical Issues in the Attribute Table 

4.1. Original Authorships 

We have some concerns about the correct acknowledgement of the previous and orig-

inal authorships. Indeed, though B25 declare that “central to this active-fault compilation was 

to redraft all previously described faults” and that AFG “includes all previously known active 

faults with appropriate referencing”, when carefully examining the pop-up windows con-

taining the attribute tables associated with numerous faults, it becomes evident that the 

aforementioned declarations are misleading. We also found a very long list of missing or 

incorrect references; however, based on many decades of research activity on active tec-

tonics, earthquake geology, seismotectonics, palaeoseismology, morphotectonics, remote 

sensing, etc., and specifically of the Aegean Region, we recall just a few examples in the 

following. 

Collectively, we could not find any reference to the official geological maps of Greece 

produced by the Greek Geological Survey (IGME). Although some of the published sheets 

(mainly at the 1:50,000 scale) could be relatively old, many are instead recent and repre-

sent excellent cartographic products. Moreover, none of the AFG fault traces included in 

the Chalkida area (central Greece) refer to the corresponding Neotectonic Map of Greece, 

Chalkida Sheet ([190]). Also, we could not find references to the official neotectonic maps 

produced by the Greek Earthquakes and Earthquake Planning and Protection Organiza-

tion (EPPO) for those traces coincident with the Filiatra Sheet ([191]), or the Gytheio Sheet 

([192]), or the Korinthos Sheet ([193]), the Rhodos Sheet ([194]), and again the Langadhas 

Sheet ([195]). In contrast, for the vast majority of traces included in AFG, the sole citation 

provided is “Begg et al., 2025” [1], thereby creating the misleading impression that these 

fault traces were identified and mapped for the first time by this research group. 

A similar omission of literature appears with faults in Kerkyra (Corfu), where some 

major E-W trending faults are attributed again and solely to “Begg et al., 2025” [1], while 

they are known since the 1960s ([196]) and the 1980s ([88]), etc. 

4.2. About the “Relevant Publication” Statement 

At this regard and notwithstanding the fact that they declare in the attributes defini-

tions that the listed literature is reported as “relevant publications”, it is quite curious that 

for 3813 out of the 3814 fault traces included in the database (corresponding to the 99.95% 

of the entire dataset) they claim themselves an authorship or at least a co-authorship, 

while for up to the 50% (1897 out of 3814) of the traced graphical elements the very only 

reference listed in the “relevant publications” attribute is “Begg et al., 2025” [1]. This may 

suggest that our seismotectonic knowledge of Greece has been “tremendously” improved 

after the AFG database publication. However, even in cases where they introduced only 

minor changes across many fault traces, these numbers and percentages strongly suggest 

a systematic reliance on self-citation and a consistent lack of proper attribution to earlier 

publications and original contributions by other researchers. As members of the scientific 

community, having contributed for decades and with dozens of papers collecting numer-

ous citations, we consider this an ethical issue of concern. 
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4.3. Misuse of Literature Data 

Another paradoxical issue is represented by the misuse of the scientific literature. An 

example is the “Karla–Killeler” (a misspelling of the ‘Kileler’ village) fault system (#174 and 

#181; Figure 5), which is shown as active, while in the original work of [19] (listed in the 

attribute table of the database), it is clearly stated that these tectonic structures are now 

inactive. 

As concerns the “Stumica–Komotini–Nea Santa” fault system, the fault traces 3704, 

3406, 3405, 2741, 2703 coalesced to form the “Komotini–Nea Santa” (#16) individual fault, 

in the attribute table of the AFG database, refer to “Basili et al., 2013” [82], the paper asso-

ciated with the EDSF13 database (https://edsf13.ingv.it/SHARE_WP3.2_Database.html) 

accessed on 15 June 2026. However, if someone searches this database, none of these fault 

segments exist. 

Similarly, both the almost 30 km-long fault trace #763 attributed to the “Agios Isidoros” 

individual fault in Rhodes Island, and the “Achaia” (#631) individual fault in NW Pelo-

ponnese, report in the attribute table the references of “Basili et al. (2013)” [82]. Neverthe-

less, none of these structures exists in the public EDSF13 database. A more systematic 

check may discover many more examples of literature misuse. 

Other similar examples are from Boeotia, where the fault trace #3208 is attributed to 

“Tsodoulos et al. (2008)” [197], though in no figure of the original paper is such a fault 

drawn, nor is it recalled in the text. Or from the epicentral area of the 1894 Atalanti earth-

quake, where B25 refer to “Cundy et al. (2000)” [198] for supporting their >12 km-long fault 

trace #1371 belonging to the “Atalanti” (#291) individual fault, though in Figure 2 of the 

original paper (the only picture with a reasonable scale for the purpose), only a small seg-

ment, less than 1 km-long, is drawn. Or the fault trace #3812 belonging to the “Klenia–

Dervenakia” (#368) individual fault, which is even outside any map included in the original 

paper by “Ghisetti and Vezzari (2005)” [note: should instead read Ghisetti and Vezzani 

([199])] listed in the reference literature by B25. Or the fault traces #3120 and #2447 both 

belonging to the “Pamisos” (#471) individual fault, which B25 has drawn as E-dipping, 

while in both citations listed in the attribute table of the AFG database (e.g., [35,200]) the 

corresponding tectonic structures clearly indicate a W-dipping setting. Or the “Kougeika” 

(#449) individual fault referring to “Basili et al. (2013)” [82], but not existing in the corre-

sponding EDSF13. Or, as previously mentioned, the fault traces #260 and #2102 both be-

long to the “Kalamata” (#515) individual fault, which clearly refers to “Lyon-Caen et al., 

1988” [159] though in the original paper, all represented faults dip towards the West (and 

not to the East as in B25). Or the “Aigiali” (#788) individual fault in Amorgos Island, which 

is drawn in B25 as S-dipping, while in the original paper ([201]), the symbol of the barbs 

is on the northern side. Or the case of the “Leontion” (#437) and “Demestiha” (#438) indi-

vidual faults in NW Peloponnese, for which the paper of [140] is referred to in the attribute 

table, though the original research in reality focuses on the Psathopyrgos Fault 20–25 km 

away. In addition, the fact that the traced lineaments that do exist in an introductory map 

of [140] cross an area characterized by low hypsometric integral values, thus suggesting 

their inactivity. Or the “Petri” (#421) individual fault in central Peloponnese, which has 

been drawn for 28.8 km as an active S-dipping structure in the AFG database, while in the 

original paper of [151], the fault has a length of ca. 7 km and it is N-dipping (also it has 

been labelled by the Authors as ‘Galatas Fault’, unexplicably modified by B25). Or the 

nearby “Feneos” (#426) individual fault, which has been mapped by [151] as an N-dipping 

‘low-angle normal fault,’ becoming, for about 30 km (trace lineament #2421), a S-dipping 

fault. The AFG database contains numerous additional examples of similar inconsisten-

cies, which are not reported here in order to avoid overburdening the discussion. 
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5. Discussion and Conclusions 

In this article, we focused our discussion and commentary on the AFG database, 

highlighting various pitfalls, drawbacks, errors, and uncertainties. We are confident that 

the Scientific Community could independently make similar observations to ours. 

Moreover, in terms of societal impact, the most critical issue is the fact that the AFG 

database and the B25 article have been popularized on news websites, newspapers, and 

social media right after the paper was published online. Sharing scientific findings with 

the public is, in general, a good practice because it connects geological research with or-

dinary people, helping them learn, understand, trust, and think critically about science. 

In these press releases and social media posts, the database is presented as “the result of 

a cohesive new methodology” (https://www.ekathimerini.com/news/environ-

ment/1288318/hidden-quake-faults-mapped/; last accessed 1 June 2026) or as “Greece 

Publishes First Complete Seismic Map of Active Faults” 

(https://greekreporter.com/2025/11/29/greece-complete-seismic-map-active-faults/, ac-

cessed on 15 June 2026). See also the Facebook posts in the Kefalonia press on 30 Novem-

ber 2025 (https://www.kefaloniapress.gr/topika/koinonika/article/822802/o-chartis-me-ta-

energa-seismika-rigmata-stin/, accessed on 15 June 2026), at the Lakonikos.gr site on 20 

December 2025, in Patrisnews.com on 2 January 2026, and other groups (https://www.fa-

cebook.com/groups/840068593841735/, accessed on 15 June 2026). In these communica-

tions, authors are reported to state that the AFG database will help stakeholders under-

stand the complex way dense active fault lines work in Greece, allowing also for estimat-

ing credible earthquake magnitudes for the development of a national seismic hazard 

model. 

However, as clearly documented in this article, the published AFG database has 

drawbacks, contains many shortcomings, and includes misleading information. Conse-

quently, the stakeholders involved in construction or civil protection planning might take 

wrong decisions, and society could be living under a kind of “potential risks”. Indeed, it 

is interesting to note that in every administrative region (Periferia) of Greece, the AFG 

database contains at least one “individual fault” or “fault system” largely exceeding 30–50 

km, that is to say, capable of generating earthquakes greater than M7. 

Beyond the low likelihood of occurrence of magnitudes greater than M7 on mainland 

Greece due to either the BDT depth and aspect ratio constraints as previously discussed, 

such magnitudes would make it increasingly expensive to build, over most of the Greek 

territory, because of impelling administrative rules and the need for ensuring compliance 

of constructions with consequently very strict safety, quality, and budgetary regulations. 

Therefore, the result of popularizing an insufficiently validated database of active faults 

exerts pressure on engineers, geologists and managers working in the construction indus-

try and considered as end-users of the product, upsets the investors and society in general. 

Active faults represent the source of strong and destructive earthquakes. Studies and 

investigations of active faults are necessary for anti-seismic protection and planning and 

for disaster prevention (e.g., [82,202,203]). During the last 15+ years, we have presented 

updated nation-scale databases of active faults in Greece and its adjacent regions, either 

represented as seismogenic sources and active fault traces (GReDaSS and NOAFAULTs). 

The information included in these repositories encompasses field mapping, geophysical 

profiles, measurements of offset horizons and landforms, 14C and cosmogenic isotope da-

ting, as well as geometric and kinematic parameters of both exposed and blind faults, 

earthquake sequences and their characteristics, among other information [46]. These data 

have been acquired and analyzed utilizing uniform technical standard frameworks adopt-

ing the European FAIR policy. Both databases are accessible through a Web Geographic 

Information System (GIS) application, enabling browsing, querying, and downloading 
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functionalities via a web browser. Users can also incorporate map layers and obtain fault 

data in any OGC-compliant GIS software for further analysis through these services. 

We emphasize the continuous need for open data policy and sharing good practices, 

and for constructing databases hosting multidisciplinary data that are verifiable by other 

community members and properly listing all data sources. 
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